Concomitant chemo-radiotherapy and local dose of radiation as risk factors for second malignant neoplasms after solid cancer in childhood: a case-control study.
Radiotherapy and chemotherapy are associated with an increased risk of a second malignant neoplasm (SMN) after a cancer during childhood. This study specified the dose-effect relationship between radiotherapy, chemotherapy and the risk of a SMN, and investigated the effect of chemo-radiotherapy on the risk of SMN. A case-control study nested in a European cohort of 4,581 patients treated for a solid cancer during childhood was conducted. One hundred and fifty three cases with a SMN and 442 controls were matched according to sex, age at first cancer, calendar year, type of first cancer and follow-up. The local radiation dose was estimated at the site of the SMN, for each case and at the same site, for the matched controls. The local dose of radiation significantly increased the risk of a SMN. The best model was linear with an excess relative risk per Gray equal to 0.13 (95% CI, 0.06; 0.26). Any chemotherapy significantly increased the risk of a SMN, odd ratio(adjusted) (OR(adjusted)) = 2.4 (95% confidence interval (95% CI), 1.4-4.1), but no dose-effect relationship was observed between any drug category and the risk of a SMN. Patients who had received concomitant chemo-radiotherapy were significantly more at risk of developing a SMN than patients who had been treated with sequential chemo-radiotherapy, even after adjustment for the local dose of radiation and the 6 most frequently administered drugs, OR(adjusted) = 2.3 (95%CI, 1.1-4.8). Radiation was found to be the foremost treatment-related risk factor for the occurrence of a SMN. Compared to sequential treatment, concomitant chemo-radiotherapy may lead to a higher risk of a SMN.